Shock ignition [1] is an approach to direct-drive inertial confinement fusion (ICF) in which the stages of compression and hot spot formation are partly separated. The fuel is first imploded at lower velocity than in conventional ICF. Close to stagnation an additional intense laser spike drives a strong converging shock, which contributes to hot spot formation. Shock ignition shows potentials for high gain at UV laser energy below 1 MJ, and could be tested on the National Ignition Facility [2] or Laser Megajoule. Due to the lower implosion velocity, issues related to hydrodynamic instabilities are relaxed. On the other hand, the interaction of the laser spike with the plasma occurs in a regime where parametric instabilities are expected to become relevant.
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In previous publications [3] we studied several aspects of shock ignition of a simple, all-DT, small target (with fuel mass of less than 0.3 mg), originally designed for fast ignition [4] , and subsequently shown suitable for shock ignition by the CELIA group [5] . A baseline design considered a compression pulse of 180 kJ, 46 TW, followed by a 100 kJ, 200-250 TW spike. We also analysed aspects of the robustness to parameter deviation from nominal values as well as to hydrodynamic instabilities and non uniform irradiation. While the reduced implosion velocity and the adoption of an adiabat-shaping prepulse reduce risks related to Rayleigh-Taylor instabilities, the target seems extremely sensitive to laser errors and target positioning errors [3] , and cross-beam-energy-transfer. In addition, this small baseline target is characterized by a rather small "ignition safety margin".
Recent work of our group was focused on the design of more robust targets (possibly amenable to testing on the NIF or LMJ) and was also supported by significant upgrades of our 2D code DUED (introduction of fully 3D laser ray-tracing, nonlocal electron transport, improved rezoning scheme).
We show that separation of the stages of fuel compression and hot spot creation introduces some degree of design flexibility, since two parameters (namely, implosion velocity and spike power) can be adjusted to achieve ignition (for the same target mass, isentrope, etc.). Flexibility increases with target (and driver) size and allows for a compromise between energy gain and risk reduction [6] . This can be exploited in the future, once limitations set by laser-plasma instabilities and hydrodynamic instabilities will be assessed experimentally.
We have then developed an analytic model [7] for (up)-scaling targets as a function of laser energy and parameters related to hydro-and plasma-instabilities, according to different scaling options (e.g.. scaling at constant implosion velocity, or scaling at constant ratio of the implosion velocity to the self-ignition velocity, etc.). Detailed 1D simulations confirm the model and generate gain curves, while 2D simulations show how different design options affect the "ignition safety margin", and the robustness to asymmetries caused by laser non-uniformities and target mis-positioning. We are also studying ways to reduce the growth of Rayleigh-Taylor instabilities both at the ablation front and at the hot-cold fuel interface. Concerning irradiation schemes, we found a new, more stable working point [8] . First simulations of the above baseline target with 3D raytracing [9] and realistic beam positioning indicate that displacements up to 2.5% (vs 1.5% in previous studies) can be tolerated, with some increase of the spike power and some reduction of the gain.
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Recent 2D simulations with nonlocal electron transport (using the method of Ref. [10] ) confirm previous results obtained using a more conventional diffusive treatment with classical conductivity and flux limiter (with flux-limiting coefficient set to 0.06-0.08) [11] .
Finally, we show that our scaling model can be used to scale a target driven by UV laser ( = 0.35 mm) to a target driven by green laser ( = 0.53 mm). 1D simulations show that gain in the range 100 -200 can be obtained for total green light laser energy in the range 1.5 -3 MJ, while operating in the same laser-plasma regime as the UV-driven targets [12] .
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